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OXAZOLIDINONES CONTAINING A SUBSTITUTED DIAZINE MOIETY 
AND THEIR USE AS ANTIMICROBIALS 

Background of the Invention 

The subject invention discloses oxazolidinone derivatives possessing a substituted 
5 diazine moiety bonded to an N-aryl ring. The compounds are useful antimicrobial agents, 
effective against a number of human and veterinary pathogens, including multiply-resistant 
staphylococci and streptococci, as well as anaerobic organisms such as bacteroides and 
Clostridia species, and acid-fast organisms such as Mycobacterium tuberculosis and 
Mycobacterium avium. The compounds are particularly useful because they are effective against 
the latter organisms which are known to be responsible for infection in persons with AIDS. 
Information Disclosure Statement 

PCT/US89/03548 application discloses 5*indolinyl-5B-amidomethyloxazolidinones. 3- 
(iused-ring substituted)phenyl-56-amidomethyloxazolidinones. and 3-(nitrogen substituted)- 
phenyl-5B-amidomethyloxazolidinones which are useful as antibacterial agents. 
15 Other references disclosing various oxazolidinones include US Patent 4,801,600, 

4.921,869. Gregory W. A., et al„ J. Med. Chem.. 32, 1673-81 (1989); Gregory W. A., et a!.. L 
Med. Chem., 33. 2569-78 (1990); Wang C., et al.. Tetrahedron, 45. 1323-26 (1989); and 
Brittelli, et al., J. Med. Chem.. 35, 1 156 (1992). 

European Patent Publication 352,781 discloses phenyl and pyridyl substituted phenyl 
20 oxazolidinones. 

European Patent Publication 316,594 discloses 3-substituted styryl oxazolidinones. 
European Patent Publication 312.000 discloses phenylmethyl and pyridinylmethyl 
substituted phenyl oxazolidinones. 
Summary of the Invention 
25 In one aspect the subject invention is a compound of structural Formula I: 

Z 

>-CCH 2 > 

y-(CH 2 rt a 

y- (cb 2 > 

X 

30 

or pharmaceutically acceptable salts thereof wherein: 
Y is a)~^ -hydrogen. 

b) -C,.* alkyl or -aryl. 
35 c) -° H - -°- c i-* a! *yl- -O-vinyl. -O-phenyl. -0-C(0)-C (J , alkyl. -0-C(0)-phenyl 

(phenyl can be substituted with one to three F. CI. -OCH,, -OH. NH, or 
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C M alkyl) or -0-C(0)-0-eH 3 , 

d) -S-C,^ alkyl, 

e) -SO r C w alkyl. -S0 2 -N(R\ (where R 3 is independendy hydrogen. C M alkyl or 

Phenyl which ean be subsUtuted with one to three F, CI, OCH 3 . OH. NH 2 or 
5 -C w alkyl). 

0 -C(0)-C„ alkyl. -C(0)-0-C^ alkyl, -C(0)-N(R 3 ) 2 . -C(0)-CH(R 4 )N(R 3 ) 2 . or 

-C(0)-CH(R 4 )NH-C(NH)-NH 2 where (R 4 is an amino acid side chain), 
g) -N(R% -N(CHj) n (where m is 2-6 and forms a cyclic structure with the 

nitrogen atom and where one or more carbon atoms can be replaced with S. O 
10 orNR 3 ),or 



15 



20 



25 



(where R 5 is OH, OCH 3 , CH 2 OH, CH 2 OCH 3 , C0 2 CH 3 or CO^H,). 
h) -C(CH3)=N-OR, 



• *0 



(where R 6 is CH 3 or hydrogen), 




35 
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m) 0 V .0 

Y 1 

0 



n) a \ j:* 




10 



20 



(where R 7 is 0. S. S(0). SO, CH, NH, NCH 3 . NC,H, N C H0 
NCOCH 3 or NC0 2 CH 3 ); 
wherein each occurrence of said C,. 6 alky, may be substituted with one or more F, CI Br I 
OR'. CO,R'. CN, SR.. or R. (whe* R' is a hydnogen or C„ alkyl)- ' 

C ho/- Z " indeP6ndent,y °- aIky1 ' c ^yl or hydrogen, or X and 2 form a 
C M bndg.ng group, preferably X and Z are hydrogen; 

U. V and W are independently C M alkyl, F. CI. Br. hydrogen or a C M alkyl substituted 

R is hydrogen, C,.„ alkyl. C^.,, cycloalkyl C alkmv r .11. r .. • 
more F. C. Br, I or OH; and * " Sl " KUt " Kd With 01 * « 

15 q is 0 to 4 inclusive. 

and w ■Tr y ' B " m " ,a ' " " V F W is <" U ia P and V 

«. W .s hydrogea Prererrod „ ms of v „ ^ fom fc - 

.soprooy,. *„.„,»,. ^ ^ pylWy , ^ J ^ 

cZ 1 "t^"* ""^ ""^ 2-hydroxy.J; 

carbony . 2.^o„ 2 . raeltayeUMXy ^ ' 

carton* cyano m eU,y,. 2-cyanceU,,,, cartomerhoxynemy. 2-car b ome.h„xye Ul y 1 . Mooroernoxy 
aroony, fcnayroxy carton* ^ meIhy , p^/^J^ 

■omeneaUfony, m ore „ are malloxy ^ or £ _ " J 

* - -M. H. roe^oxy. or CHO, and n * one. „ is ^ M ^ ^ L^J^T 
F nnoia , a. opuoany purc - M! „ „ avl „ s me a ^ of ^ 

Preferred compounds of the subject invention are 

iytr s r a ™^ 

(e) N *WHuoro^4-(2^^^ 



25 



30 
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oxazoIidinyI)methy])-acetamide; 

(f) MWEh^+^dB^^ 
oxazoUdinyI)methyl>acetamide; 

(g) N-((3<4-(3-^^ 

5 oxazoIidinyl)methyl)-acetamide; 
00 ^-[(ace^^ 
acid, 2-methoxyethyl ester; 
0) ^HSCaceiyiainmo),^^^^^ 

G) C + /-)-N-[[3-[4-[4-(l,4-Dioxopentyl)-l-pipei^yl]- 3 -flu^^ 
10 oxazoHdinyI]methyl)-acetamide; 

(k) ^-N-[[3-[3-fluoro-4-[4-(2-me^ 
oxazolidinyljmethyljacetamide; or 
(1) ($-N-[[3-[3,5-difluoro^r4-<2-me^ 
oxazoh"dmyl]methyI]acetamide. 
15 More preferred are compounds (a) 4-(4-(5-((acetylamino)methyl)-2-oxo-3- 

oxazoUo^yl)-2-fluoiophenyI).I-pipe ra zinecarboxylic acid, methyl ester; and 

CO wn*3flma*^ 

In another aspect, the subject invention is directed toward a method for treating 
microbial infections in warm blooded' animals by administering to a warm blooded animal in 
20 need thereof an effective amount of a compound of Formula I as described above. Preferably, 
the compound is administered in an amount of from about 0. 1 to about 100 mg/kg of body 
weight/day, more preferably, from about 3.0 to about 50 mg/kg of body weight/day. 
Detailed De scription of the Invention 

The present invention discloses diazinyl oxazolidinones of structural Formula I as 
25 denned above. The compounds are useful antimicrobial agents, effective against a number of 
human and veterinary pathogens, including multiply-resistant staphylococci and streptococci, as 
well as anaerobic organisms such as bacteroides and Clostridia species, and acid-fast bacteria 
such as Mycobacterium tuberculosis and Mycobacterium avium. 

With respect to the above definition. C M or C W2 alkyl is methyl, ethyl, propyl, butyl. 
30 pentyl, hexyl, etc. and isomeric forms thereof. 

Cycloalkyl are three to twelve carbon atoms forming cyclopropyl. cyclobutyl. 
cyclopentyl, cyclohexyl. etc. and isomeric forms thereof. 

Alkoxy are one to six carbons attached to an oxygen forming such groups as methoxy 
ethyloxy. butyloxy. etc. and isomeric forms thereof. Further in some instances, groups are 
35 described as an alkoxy carbonyl which are named in the compound's nomenclature as an alkyl- 
ester (such as, methoxy carbonyl and methyl ester). 
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Aryl is defined as a phenyl, pyridyl or napthyj moiety which can be optionally 

T^ZT one or raore F> a Br> 1 0R ' COiR1, CN * SR ' or RI (where R1 is a hydrogen 

Pharmaceutically acceptable salts means salts useftl for administering the compounds of 
5 tms mvention and include hydrochloride, hydrobromide. hydroiodide. sulfate, phosphate, acetate 
propronate, lactate, mesylate, maleate, malate, succinate, tartrate, citric acid, 2-hydroxyethy, 
sulfonate, fumarate and the like. These salts may be in hydrated form. 

Ring A may be 6-8 atoms in size, and in the larger rings may have either two or three 
carbons between each nitrogen atom, for example- 

Z v_ Z Z 



' 5 in the larger ring cases, the ring may be bridged to form a bicyclic system as shown in 



the examples below: 



A_ . A. .A 



20 ^ V 



When ring A is 6 atoms in size, then the ring may be optionally substituted at positions 
X and 2 with alley, group, cycloaHcyl groups, fluoro groups, or bridging afcyl groups, as shown 
in the following examples below: 

25 

*-y> O K> 



30 



in addition to the above examples, the alternative bicyclic system shown below would 
also serve as another example: 



y-N/ >- 



35 




Ring B. in addition to being unsubstituted, can be substituted with one or more halogen 



35 
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atoms in the series fluorine, chlorine or bromine. Thus, the groups U. V, and W on ring B can 
be independently either hydrogen atoms or halogen atoms in a variety of substitution patterns 
THe group Y on the nitrogen atom of ring A can be introduced by standard synthetic 
methods (described later) from commercially available reagents. Preferably. V is selected from 
5 the group consisting of H. methyl, ethyl, isopropyl. tert-butyl. benzyl, phenyl, pyridyl. acetyl 
Afluoroacetyl, hydroxyacetyl. benzoyl, methoxy carbonyl. ethoxy carbonyl. 2-chIoroethoxy ' 
carbonyl. 2-hydroxyethoxy carbonyl. 2-benzoloxyethoxy carbonyl. 2-methoxyethoxy carbonyl 
2,2.2-tnfIuomethoxy carbonyl. cyanomethyl. 2-cyanoethyl. carbomethoxymethyl 2- 
carbomethoxyethyl. 2-fluoroethoxy carbonyl. benzyloxy carbonyl. tertary-butoxy carbonyl 
10 methyl sulfonyl. phenyl sulfonyl or para-toluenesulfonyl. more preferred, are methoxy carbonyl 
or cyanomethyl. 

The R substituent is preferably methyl, but may be H. methoxy. or CHCI 2 . 
The most preferred compounds of the series would be prepared as the optically pure 
enantiomers having the ©-configuration at C5 of the oxazolidinone ring. 
15 Optically pure material could be obtained either by one of a number of asymmetric 

syntheses or alternatively by resolution from a racemic mixture by selective crystallization of a 
salt from, for example, intermediate amine 12 (as described in Example 1 and shown in Scheme 
1) w,th an appropriate optically active acid such as dibenzoyl tartrate or 10-camphorsulfonic 
acid, followed by treatment with base to affoid the optically pure amine. 
» Another route for the preparation of optically pure material would take a different route 

from those described in the Schemes. Treatment of commercially available 3- 
fluorophenylisocyanate with commercially available (*)-glycidyl butyrate under the conditions 
of Herweh and Kauffmann (Tetrahedron Utters 1971. 809) would afford the corresponding 
oxazolidinone in optically pure form with the requisite (fl-configumtion at the 5-position of the 
5 oxazohdinone ring. Removal of the butyrate group by treatment with potassium carbonate in 
methanol or sodium methoxide in methanol would give the corresponding alcohol which would 
be derivatized by shmdard methods as the mesylate followed by displacement with sodium azide 
to grve the azidomethyl oxazolidinone. Reduction of the azide by hydrogenation followed by 
acylation of the resultant amine by treatment with acetic anhydride and pyridine would afford 
the key optically active acetylaminomethyl oxazolidinone. With the acetylaminomethyl 
oxazohdinone in hand, elaboration of the piperazine moiety would be necessary. Nitration of 
the fluorooxazolidinone derivative would proceed giving predominantly the nitro gmup in the 
posuionpar*- to the nitrogen atom of the oxazohdinone ring, and ortho- to the ring fluorine 
atom. Reduction of the nitro group by hydrogenation would afford the corresponding aniline 
denvative which upon treatment with bis(2-chlo ro ethyl)amine hydrochloride in the presence of 
potassium carbonate in refluxing diglyme would afford the optically active piperazine derivative 
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can be used to prepare several of the examples in this disclosure. 

These compounds are useful for treatment of microbial infections in humans and other 
wann blooded animals, under both parenteral and oral administration. Of the Formula I 
5 compounds. ^MCacet^^ 

p.perazinecarboxylic acid, methyl ester (23) and 4-[4-[5(acetylamino)methyl]-2-oxo-3- 
oxazoIidW-f^^ m most ^ ^ itedbre preferre(j 

These are examples of general formula I where ring A is the piperazine moiety 

The pharmaceutical compositions of this invention may be prepared by combining the 
10 compounds of Formula I of this invention with a solid or liquid pharmaceutical* acceptable 
earner and, optionally, with pharmaceutically acceptable adjuvants and excipients employing 
standard and conventual techniques. Solid form compositions include powders, table* 
dispense granges, capsules, cachets and suppositories. A solid carrier can be at least one 
substance which may also function as a diluent, flavoring agent, solubilizer, lubricant 
15 suspending agent, binder, tablet disintegrating agent, and encapsulating agent. Inert solid 
earners include magnesium carbonate, magnesium stearate. talc, sugar, lactose, pectin, dextrin 
starch, gelatin, ceUulosic materials, low melting wax, cocoa butter, and the like. Liquid form ' 
compositions include solutions, suspensions and emulsions. For example, there may be provided 
solutrons of the compounds of this invention dissolved in water and water- pro py,ene glycol and 
■0 water-polyethylene glycol systems, optionally containing suitable conventional coloring agents 
flavoring agents, stabilizers and thickening agents. 

Preferably, the pharmaceutical composition is provided employing conventional 
techniques in unit dosage form containing effective or appropriate amounts of the active 
component, that is, the compound of Formula I according to this invention. 
5 The quantity of active component, that is the compound of Formula I according to this 

mvention, in the pharmaceutical composition and unit dosage form thereof may be varied or ' 
adjusted widely depending upon the particular application, the potency of the particular 
compound, the desired concentration. Generally, the quantity of active component will ran«e 
between 0.5% to 90% by weight of the composition. 

In therapeutic use for treating, or combatting, bacterial infections in wann-blooded 
ammals, the compounds or pharmaceutical compositions thereof will be administered orally 
and/or parenterally at a dosage to obtain and maintain a concentration, that is, an amount or 
blood-level of active component in the animal undergoing treatment which wi„ be antibacterial* 
effective. Generai.y. such antibacterially effective amount of dosage of active component will 
be m the range of about 0.1 to about 100. more preferably about 3.0 to about 50 mg/kg of body 
werght/day. ,t is to be understood mat the dosages may vary depending upon the requirements 
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20 



25 



of the patient, the severity of the bacterial infection being treated, and the particular compound 
being used. Also, it is to be understood that the initial dosage aclnunistered may be increased 
beyond the above upper level in order to rapidly achieve the desired blood-level or the initial 
dosage may be smaller than the optimum and the daily dosage may be progressively increased 
5 during the course of treatment depending on the particular situation. If desired, the daily dose 
may also be divided into multiple doses for administration, e.g., two to four times per day. 

The compounds of Formula I according to this invention are administered parenterally. 
i.e.. by injection, for example, by intravenous injection or by other parenteral routes of 
administration. Pharmaceutical compositions for parenteral administration will generally contain 
10 a pharmaceutically acceptable amount of the compound according to Formula I as a soluble salt 
(acid addition salt or base salt) dissolved in a pharmaceutically acceptable liquid carrier such as. 
for example, water-for-injection and a buffer to provide a suitably buffered isotonic solution, for 
example, having a pH of about 3.5-6. Suitable buffering agents include, for example, trisodium 
orthophosphate, sodium bicarbonate, sodium citrate, N-memylglucamine, L(+)-Iysine and L(+)- 
aiginine to name but a few representative buffering agents. The compound according to 
Formula I generally will be dissolved in the carrier in an amount sufficient to provide a 
pharmaceutically acceptable injectable concentration in the range of about 1 mg/ml to about 400 
mg/ml of solution. The resulting liquid pharmaceutical composition will be administered so as 
to obtain the above-mentioned antibacterially effective amount of dosage. The compounds of 
Formula I according to this invention are advantageously administered orally in solid and liquid 
dosage forms. 

Antimicrobial activity was tested in vivo using the Murine Assay procedure. Groups of 
female mice (six mice of 18-20 grams each) were injected intraperitoneally with bacteria which 
were thawed just prior to use and suspended in brain heart infusion with 4% brewers yeast 
{Staphylococcus aureus) or brain heart infusion (Streptococcus species). Antibiotic treatment at 
six dose levels per drug was administered one hour and five hours after infection by either oral 
intubation or subcutaneous routes. Survival was observed daily for six days. ED J0 values based 
on mortality ratios were calculated using probit analysis. The subject compounds were 
compared against well-known antimicrobial as controls. The data are shown in Table 1. 



15 
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Table 1 

In Vivo Acti vity of Bxnmplwe l-S 



5 



1 Organism 


.UC# 


ED J0 . PO (mg/kg) 


Control, ED^, SC (mg/kg) 


II S. aureus 




example J 3.8 


Vancomycin 


1.8 


I 




Example 3 104 


Vancomycin 


1.8 






Example 5 10.0 


Vancomycin 


4.2 






Example 6 12.0 


Vancomycin 


2.5 






Example 7 12.0 


Vancomycin 


0.9 






example ju y.4 


Vancomycin 


1.9 






Example 36 7.9 


Vancomycin 


1.7 






Example 37 12.6 


Vancomycin 


1.9 


S. aureus 


927] 


Example 1 4.0 


Vancomycin 5.9 


11 S. aureus 




Example 1 4.0 


Ciprofloxacin 6.6 


S. pyogenes 


152 


Example 1 2.3 


Clindamycin 2.6 



In Table 1 the compounds of each of the Examples shown are as follows: 

Example 1 : 4-(4-(5-((Acetylamino)methyl)-2-oxo-3-oxazolidinyl)-2-fluorophenyl)- 1- 
piperazinecarboxylic acid, methyl ester (23); 
Example 3: *(4-(5-((Ac*rvIan^ 
acid, methyl ester, 

Example 5: N-((3-(4-(3-R UOro ^(4^^ 
oxazolidinyI)methyl)-acetamide; 

Example 6: 4-(4-(5-((acetyIamino)methyI>2-oxo-3-oxazolidinyI)-2-fluorophenyl)-]- 
piperazinecarboxylic acid, 2-hydroxyethyl ester; 

Example 7: N-((3-(4-(3-Fluoro-4-((phenylcarbonyl)-l-piperazinyl))phenyl).2-oxo-5- 

oxazolidinyl)methyI)-acetamide; 

Example 10: <+/0-N-rr3-[4-[4-(1.4-D^^ 

oxazoIidinyljmethyO-acetamide; 

Example 36: C«-N-rr3-[3-fluoro^[4-^ 

oxazolidinyl]methyl]acetamide; and 

Example 37: (^N-[[3-r3.5^ifluoro^[4-(2-memoxyemyl)-l-piperazin y l]phe^ 



25 



30 
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oxazolidinyl]methyl]acetamide. 

The general method for the synthesis of 4-(4-(5-((acetylamino)methyl)-2-oxo-3- 
oxa2olidmyI)-2-fluoiophenyI)-l-pipera2inecarboxylic acid, methyl ester (23) and 4-(4-(5- 
((acetylammo)memyl)-2-oxo-3-oxazohdmyl)-2^^ acid ^ 

5 ester (24) is described in Example 1 and 2, respectively, as well as being structurally represented 
m Schemes 1 and 2, below. (The compounds used are identified by chemical name followed by 
a numeral designation from the Schemes for simplicity.) Commercially available 
difluoronitrobenzene (2) is treated with excess piperazine to afford displacement product 3 
After protection as the tert-butoxy carbonyl (BOC) derivative affording 4. reduction of the nitro 
10 group with the ammonium formate-Pd/C reagent system afforded aniline derivative 5 

Protection of 5 afforded benzyloxy carbonyl (CBZ) derivative 6 which was allylated as shown to 
produce 7. Osmylation of 7 using the method of Kelly and VanRheenen, Tetrahedron Lgjters 
1973 (1976), gave diol 8 which cyclized upon treatment with potassium carbonate in refluxin* 
acetonitrile to afford oxazolidinone 9. Mesylation of 9 under classical conditions afforded 
15 mesylate 10 which undergoes smooth displacement with sodium azide to form azide 1 1 

Reduction of azide 11 by hydregenation overPd/C gave amine 12 which was acylated in situ 
with acetic anhydride and pyridine to afforded BOC-protected oxazolidinone intermediate 4-(4- 
(5-((acerylammo)mefoyi)-2-oxo-3-oxazoi^^ ^ , , 

dimethylethyl ester (21). 

Deprotection with trifluoroacetic acid afforxled the key intermediate for analo* 
P rc P^°". N-((3-(4^^^ 

(22). Treatment of (22) with either methyl chloroformate or ethyl chloroformate under 
preferably Schotten-Baumann conditions (NaHCOj/acetone-water) afforded 4-(4-(5- 
((acetylammo)memyI)-2-oxo-3-oxazoh^ 

ester (23) and 4-(4-(5-((acetyIammo)mefoyl)-2-oxo-3-oxazotidmy0-2-fluo rop te 
piperazinecarboxylic acid, ethyl ester (24), respectively. 

Although the route explained above and described in Example 1 can be used to prepare 
all of the subject compounds, a less efficient route may be used to prepare intermediates leading 
to other of the subject compounds such as N-((2-oxo-3-(4-(4-((phenyIcarbonyl)-l- 
prperazmyI)phenyl)-5-oxazohdinyl)methyl acetamide (20) and 4-(4-(5((acetylamino)methyl)-2- 
oxo-3-oxazolidmyl)phenyI)-l-piperazmecar^^ For instance diol 13 

prepared from piperazine and p-fluoronitrobenzene in a manner identical to that described for 
diol 8 in Scheme I. is treated with one equivalent of either mesyl chloride or tosyl chloride to 
afford the mono-derivatized material 14. along with unchanged starting material and bis- 
derivatized materia.: After chromamgraphic isolation of mesylate 14a or tosylate 14b. treatment 
of either material with sodium azide afforded the azido alcohol 15. Treatment of 15 with base 
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10 



15 
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effected cyclization to afford the oxazolidinone 16, which in turn can be converted to acetamidc 
denvative 17 by the one-pot reduction-acylation procedure described in Example 1. As shown 
solvolytic deprotection of 17 afforded N-((2-oxo-3-(4-(l-pi P erazinyl)phenyl)-5- 
oxazolidinyDmethyD-acetamide (18). which can then be acylated to form the two non-fluorinated 
5 analogs, ^-((acstylammo^^ ^ 

methyl ester (19) and N-((2-oxo-3<4-(4-(phenylcarbonyl>l-piperazinyl)phenyl^ 
oxazohdinyl)methyl)-acetamide (20). 

Preparation of analogs of 4-(4-(5-((acetyla m ino)methyl)-2-oxo-3-oxazolidinyl)-2- 
fluorophenyD-l-piperazinecarboxylic acid, methyl ester (23) and 4-(4-(5-((acetylamino)memyl)- 
^oxo-S-oxazolidinyO^-fluorophenyO-I-piperazinecarboxylic acid, ethyl ester (24) can be 
env.sioned simply by substitution of other cyclic amines for piperazine. other nitrobenzene 
denvatives for 2, or by treatment of N-((3-(4-(3- flu oro^(l-pi P erazinyI))phenyl)-2-oxo-5- 
oxa7.oIidinyl)methyl)-acetamide (22) (or its analogs) with other acyiating or alky,ating agents. 

EXAMPLE 1: 4K4-(5-((Acetvlamta^^ 

piperazinecarboxylic acid, methyl ester (23) 

(a) Preparation of l-(2-Fluoro-4-nitrophenyl)piperazine (3): 

A solution of 12.0 g (75.42 mmol) of 3,4-difluoronitrobenzene (2) in 150 mL of 
acetonitrile was treated with 16.24 g (188.6 mmol) of piperazine, followed by warming at reflux 
for 3 hours. The solution was cooled to ambient temperature and was concentrated in vacuo 
The residue was diluted with 200 mL of water and was extracted with ethyl acetate (3 X 250 
mL). The combined organic layers were extracted with water (200 mL) and saturated NaCl 
solution (200 mL), followed by drying (Na 2 S0 4 ). The solution was concentrated in vacua to 
afford an orange oil which was chromatographed over 450 g of 230-100 mesh silica gel elutin* 
mmally with dichloromethane until the least polar fractions had eluted and then elution was 
continued with 2% (v/v) methanol-chlorofonn and then with 10% (v/v) methanol-chlorofoim 
These procedures afforded 13.83 g (81%) of the desired piperazine derivative 3, mp= 68.5-71°C. 

(b) Preparation of H'm-Butoxycarbonyl)-4-^^ (4) . 

A solution of 12.0 g (53.29 mmol) of nitro derivative 3 in 1 10 mL tetrahydrofuran was 



^ — wawiuii ry cio 

treated dropwise with a solution of 14.53 g (66.61 mmol) of di-rm-butyldicarbonate in 1 10 mL 
of tetrahydroftran. After addition, the solution was stirred at ambient temperature for 24 hours 
The solution was concentrated in vacuo and the residue was chromatographed over 450 g of 
230-400 mesh silica gel eluting with 20% (v/v) ethyl acetate in hexane, 30% (v/v) ethyl acetate 
35 in hexane and finally with 50% (v/v) ethyl acetate in hexane. These procedures afforded 16 6 g 
(96%) of BOC derivative 4 as a yellow solid, mn= 151-153.5°C. 



10 
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(c) Preparation of l-(^Butoxycarbonyl)^(2.fl U oro^amuiophenyI)pi pe razine (5): 

A solution of 1.73 g (532 mmol) of nitro compound 4 in 30 mL methanol and 20 mL 
tetrahydrofuran and 10 mL ethyl acetate was treated with 1.68 g (26.59 mmol) of ammonium 
formate and 200 mg of 10% palladium on carbon. Gas evolution became immediately apparem. 
5 and subsided after ca. 30 minutes. The mixture was stirred overnight and was then filtered 
through celite, washing the filter cake with methanol. The filtrate was concentrated in vacuo, 
dissolved in 50 mL ethyl acetate and extracted with water (2 x 30 mL) and saturated NaCl 
solution (30 mL). Drying (Na^OJ and concentration in vacuo afforded 1.6 g (ca. 100%) of 
amine 5 as a brown solid, sufficienUy pure for use in the next step. 



(d) 



15 



Preparation of H^Butoxycartonyl)^^^ 
(6): 

A solution of 1.57 g (5.32 mmol) of amine 5 and 806 mg (0.84 mL. 6.65 mmol) of 
dimethylaniline in 25 mL of tetrahydrofuran at -20°C was treated dropwise with 1.0 g (0.84 mL. 
5.85 mmol) of benzyl chloroformate. The solution was stirred at -2VC for 30 minutes, followed 
by warming to ambient temperature. The mixture was diluted with 125 mL ethyl acetate and 
was extracted with water (2 x 50 mL) and saturated NaCl solution (50 mL). Drying (Na,S0 4 ) 
and concentration in vacuo afforded and inhomogeneous material which was adsorbed on silica 
gel and chromatographed over 115 g of 23O400 mesh silica gel. eluting with 18% (v/v) ethyl 
20 acetate in hexane and then with 25% (v/v) ethyl acetate in hexane. and finally with 30% (v/v) 
ethyl acetate in hexane. These procedures afforded 1.15 g (50%) of the CBZ derivative 6 as a 
white solid, mp= 150-153°C. 

(e) Preparation of H/m-Butoxycart»ny!)^(2-fluoro^ 
25 piperazine (7): 

A solution of 1.15 g (2.68 mmol) of the CBZ derivative 6 in 10.2 mL 
dimethylformamide was treated portionwise with 77 mg (129 mg of 60% in oil. 3.21 mmol) or 
sodium hydride followed by stirring at ambient temperature for 20 minutes. The solution was 
treated with 356 mg (0.26 mL. 2.95 mmol) of allyl bromide followed by stirring at ambient 
30 temperature for 18 hours. The solution was cautiously treated with 75 mL water and was 
extracted with diethyl ether (3 x 100 mL). The combined organic layers were extracted with 
saturated sodium chloride solution (100 mL) and dried (Na 2 SO.). Concentration in vacuo 
afforded an inhomogeneous material which was dissolved in dichloromethane and dried 
(Na.SOJ. Concentration in vacuo afforded an amber oil which was iAromatographed over 60 <- 
35 23(M00 mesh silica gel eluting with 25% (v/v) ethyl acetate in hexane. These procedures 
afforded 1.12 g (90%) of the allyl derivative 7 as an oil. 
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(0 Pmpanuion of M«<^oxyca^i)^( 2 . nTO ^^ yloxycl ^ yl(2 , 
dihydroxyprop-l-yOaminoplBnylJpipenEinefg). 

A Mi of 2.18 g (4.64 «, of m* compound 7 and 3.26 g 07.86 mmo,) of N- 
me»y ta otph„,ineN-„xidei„2, mL acetone and 6.4 mL water was treated with 3 mL of a 
IS. W» solution of osmium tetmxide in ^-bucyl alcohol. The maulm* solution was ^ 
a. antbten. temper for 24 hoe.. The sohttion was cooled to 0°C and 25 mL of Crated 
NaHSO, solution was added. Mowed by stining at VC for 15 minutes and then wanning „ 
ambient tempemtum for 2 hount. The mixtum was diluted with 50 mL water and 50 mL 
sahtmted NaC, solution, foUowed by enaction with ethy, acemte (5 x ,00 mL, The combined 

.0 ^^werednedCNt.SOJandconcentntW^vncnotoaffomabnpwnoi! This 
materia, was chronunographed over ,50 g of 230-400 tnesh siHca ge,. dating with ,0% (v/v, 
mahano, i„ chlmoUlm . ^ fmtmm ^ ^ g ^ ^ ^ 

hygroscopic rigid foam. 

W (g) Preparation of HWtaw^w^^ 
hydroxymethyl-2-oxazolidinone (9): 

A solution of 2.0 g (4.0, mmol) of dio, 8 in 20 mL acetonMe watt .mated with , , . 
(8.02 mmo,) of potassium cartxtntne fohowed by waning a, mflux for 3 houn. The soutdon 
was coo,ed and ccmcentmted in vacuo. The residue was dissolves to ,00 mL ethy, acetate and 
the renting soMon was extmcted wig, water (2 x 50 mL) and win, santnued Nad somuon 
(SO mL). ^8(Na 1 SOJandconcenttaion7n«: w ,a« ) rt a , an0 i, WIlichwlls 
ehmmamgmphed over 80 g of 23CM0O mesh silica ge, eluting wim 20* (v/v) accone in 
dtcworomemtme. Th«e pmceduns affomed ,.6 g (,00%) of oxaaohdinone 9 as a whim solid 



25 



30 



35 (i) 



00 Preparation of M3-Ruoro^(4-.e^^ 

methanesulfonyloxymethyl-2-oxazoiidinone (10): 

A solution of 375 mg (0.95 mmol) of oxazolidinone 9 and 144 mg (0 20 mL 1 4 2 
mmol) triethylamine in 3.8 mL dichloromethane at 0»C was treated dropwise with ,30 mo (009 
mL, 1.14 mmol) of memanesulfony, chloride followed by stirring at 0°C for 1 hour The 0 
solution was dUuted with 30 mL dichloromethane and was extracted with water (2 x 25 mL) and 
wuh grated NaHCC 3 (25 mL, Drying (Na 2 S0 4 ) and concentration in Vacuo ^ J J 
(98%) of mesylate ,0 as a white solid, sufficiently pure for use in the next step. 

Preparation of ^-^(^^ 

2-oxazolidinone (J J): y 
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A solution of 440 mg (0.93 mmol) of mesylate 10 in 22 mL acetone was treated with a 
solution of 604 mg (9.29 mmol) of sodium azide in 6.4 mL water. The mixture was warmed a. 
reflux for 18 hours. The mixture was cooled and a solution of 600 mg of sodium azide in 6 mL 
water was added followed by warming at reflux for an additional 18 hours. The mixture was 
5 cooled and a solution of 1.2 g of sodium azide in 12 mL water was added followed by wanning 
at reflux for 24 hours. The mixture was cooled and diluted with 60 mL water and extracted 
with ethyl acetate (3 x 75). The combined organic layers were extracted with 100 mL saturated 
NaCl solution followed by drying (Na 2 S0 4 ). Concentration in vacuo afforded 358 mg (92%) of 
azide 11 as a white solid. mp= 130.5°C-132J»C sufficiently pure for use in the next step 

10 

ffi Preparation of 3-(3-Huoro-4-(4-/e^butoxycarbonylpiperazin-l-yi)phenyl)-5- 

ammomefoyl-2-oxazolidinone (12) and 3-[3-fluo ro ^^-butoxycarbonylpiperazin-I- 
yl)phenyI]-5-acetylaminomethyl-2-oxazolidinone (21): 

A solution of 1.42 g (3.38 mmol) of the azide 1 1 in 200 mL ethyl acetate was treated 
15 with 400 mg of 10% Palladium on carbon followed by hydrogenation at atmospheric pressure 
for 48 hours. The resulting ethyl acetate solution of 12 was treated with 1.34 g (1.37 mL. 16.9 
mmol) of pyridine and 870 mg (0.80 mL. 8.5 mmol) of acetic anhydride followed by stining at 
ambient temperature for 48 hours. The solution was treated with 1.37 mL pyridine and 0.8 mL 
acetic anhydride followed by stirring at ambient temperature for another 48 hours. The solution 
20 was filtered through celite. washing the filter cake with ethyl acetate. The filtrate was washed 
with water (4 x 50mL). 1.0 M CuS0 4 solution (50 mL), and again with water (50 mL). Drying 
(NajSOJ and concentration in vacuo afforded a foam which was diluted with dichloromethane 
and stirred for 1 hour with saturated NaHC0 3 solution. The mixture was extracted with 
dichloromethane and the combined organic layers were dried (Na 2 S0 4 ) and concentrated in 
25 vacuo to afford an amber oil which was chromatographed over 74 g of 23CM00 mesh silica gel, 
elating with 2% (v/v) methanol in dichloromethane and then with 5% (v/v) methanol in 
dichloromethane. These procedures afforded 1.19 g (81%) of 3-(3-fluoro-4-ten- 
buroxycarbonylpiperazm^^ (21) ^ a ^ Qff 

white foam. mp= 162-1 64°C. 



30 
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(k) P«PanmonofN-((3-(4-(3-fluoro^(I-piperazmyl))phenyl>2-oxo-5-oxa^ 
" acetamide (22): 

A solution of 1.19 g (2.73 mmol) of BOC derivative 3-(3-fluoro-4-tert- 
butoxycarbonyIpiperazin-l-yI)phenyl)-5-acetylammomemyl^ (2 i) in 40 mL 

dichloromethane at 0°C was treated with 15 mL trifluoroacetic acid. The solution was stirred at 
0°C for 30 minutes followed by warming to ambient temperature, at which point the reaction 
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was complete. The solution was concentrated in vacuo and the residue was diluted with ethyl 
acetate and saturated NaHC0 3 solution. The aqueous layer was extracted with ethyl acetate and 
it became evident that a large part of the product remained in the aqueous layer. The aqueous- 
layer was adjusted to P H 14 by addition of 50% NaOH solution. Extraction with ethy, acetate 
5 followed by drying (Na 2 S0 4 ) and concentration in vacuo afforded 179 mg of an amber oil This 
material was subjected to radial chromatography on a 2 mm plate eluting with 10% (v/v) ' 
methanol in chloroform and then with 15% (v/v) methanol in chloroform. These procedures 
afforded 125 mg (79%) of N-((3-(4-(3-fluon^(l-pipe ra2 inyl))phenyl)-2- 0 xo-5- 
oxazolidinyI)methyl)-acetamide (22) as an off-white rigid foam. 



10 



(1) Preparation of W^Ac*!^ 

piperazinecarboxylic acid, methyl ester (23): 

A solution of 120 mg (0.36 mmol) of N-((3-(4-(3- fl u 0 ro-4-(l- P iperazinyl))phen y i)-2- 
oxo-5-oxazolidinyl)methyl)-acetamide and 60 mg (0.71 mmol) of solid NaHCO, in 1 5 mL 
15 acetone and 0.7 mL water at 0°C was treated with 37 mg (30 uL. 0.39 mmol) of methyl 
chlorofonnate. The solution was stirred at 0°C for 1 hour, followed by dilution with 20 mL 
water. The mixture was extracted with 30 mL ethyl acetate and the organic layer was then 
extracted with water (2 x 10 mL) and saturated NaHC0 3 (10 mL). The solution was then dried 
(NaaSOJ and concentrated in vacuo to afford 95 mg of crude product. This material was 
20 subjected to radial chromatography using a 2 mm plate eluting with 33% (v/v) acetone in 
drchloromethane and then with 50% (v/v) acetone in dichloromethane. These procedures 
afforded 81 mg (57%) of 4W5-((acetyI^^ 

piperazinecarboxylic acid, methyl ester (23) as a white solid. mp= 177- 179° C . 

25 EXAMPLE 2: ^-((Acetylam^^ 
piperazinecarboxylic acid, ethyl ester (24) 

The same procedure as followed in Example 1, steps a-k, were followed Then a 
solution of 100 mg (0.30 mmol) of N-((3-(4-(3-fluoro^(l-pip 6r a Z inyI))phenyl)-2-oxo-5- 
oxazo.idiny,)memyl)-ac,tarmde (23) (the product from step k above) and 50 mg (0.59 mmol) of 
30 sohd NaHC0 3 in 2 mL acetone and 1 mL water at 0»C was treated with 35 mg 01 uL 0 33 
mmol) of ethyl chlorofonnate. The solution was stirred at 0°C for 2 hours, followed by 
warming to ambient temperature for 18 hours. The solution was diluted with 30 mL water and 
was extracted with 40 mL ethyl acetate. The organic layer was washed with 30 mL water and 
30 mL saturated NaHC0 3 solution. Drying (Na 2 S0 4 ) and concentration in vacuo afforded a 
35 white solid. This material was subjected to radial chromatography on a 2 mm plate elutin* 
with 2% (v/v) methanol in chloroform. These procedures afforded 70 mg (58%) of 4.(4.(5° 
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((acetyIamino)methyl)-2-oxo-3-oxazoMinyl)-2-fluo ro phe^ ethy , 
ester (24) as a white solid, mp= 224-226°C. 

EXAMPLE 3: 4-(4-(5-«AcetyIammo)me^ 
5 piperazinecaiboxylic acid, methyl ester 

Following the procedure of Example I the subject compound was prepared by 
substituting 4-fluoronitrobenzene for the starting material 3,4-difluoronitrobenzene (2). 

EXAMPLE 4: N-((2-Oxo-3-(4-(4-(phenylcarbonyI)-l-piperazinyI)phenyl)-5- 
10 oxazolidinyl)methyl)-acetamide ' 

Following the procedure of Example 2 the subject compound was prepared by 
substituting 4-fluoronitrobenzene for the starting material 3,4-difluoronitrobenzene (2). 

EXAMPLE 5: N-((3-(4-(3-Huoro^4-(2-Cyanoemyl)-I-piperazmyI))phenyl)-2-oxo-5- 
15 oxazolidinyl)methyl)-acetamide 

A solution of 75 mg (0.22 mmol) of N-((3-(4-(3-fluoro-KI-piperazinyl))phenyl)-2-oxo- 
5K>xazoli(linyl)methyl)-acetamide (22) (Ex. 1, Part k.) in 5mL methanol was treated with 13 mg 
(17 pL, 0.25 mmol) of acrylonitrile followed by warming at reflux for 3 hours. Thesolution 
was cooled and concentrated in vacuo. The residue was subjected to radial chromatography on 
20 a 4mm plate eluting with 5% (wv) methanol in chloroform. These procedures afforded 84 mg 
(97%) of the desired nitrile. N-((3-(4-(3-Fluoro^4-^^ 
oxo-5-oxazoIidinyl)methyl)-acetamide, as a white solid. mp= 125-130°C. 

EXAMPLE 6: 4-(4-(5-((acetyIamtao)memyl)^^ 

25 piperazinecarboxylic acid. 2-hydroxyethyI ester 

A solution of 208 mg (025 mmol) of N-((3-(4-(3-fluoro-4-(l-piperazinyl))phenyl)-2- 
oxo-5-oxazolidinyl)methyl>acetamide (22) (Ex. 1, Part k.) in 3 mL acetone and 2 mL water was 
treated with 21 mg (0.25 mmol) of sodium bicarbonate followed by cooling to 0°C. The 
mixture was treated with a solution of 54 mg (0.25 mmol) of 2-benzyloxyethyl chlorofonnate in 

30 2 mL of acetone. The solution was allowed to warm to ambient temperature over 22 hours, 
followed by dilution with 30 mL ethyl acetate and extraction with water (3 x 30 mL) and 
saturated sodium bicarbonate solution (20 mL). The solution was dried (IS^SO,) and 
concentrated in vacuo to afford a white solid. This material was subjected to radial 
chromatography on a 4 mm plate eluting with 20% (v/v) acetone in dichloromethane. These 

35 procedures afforded 1 13 mg (ca. 100%) of the chlorofonnate, 4-(4^5-((acetylamino)methyl)-2- 
oxo-S-oxazohmylK-fluorophenyO-l-piperazmecarrjoxylic acid. 2-hydroxyethyl ester, as a 
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white solid, mp= 12M23-C. A solution of this material in 5 ml methanol was treated with 35 
mg 10% palladium on carbon followed by hydrogenolysis at 1 atmosphere for 1 hour The ' 
mixture was filtered through celite, washing the filter cake with methanol. The filtrate was 
concentrated in vacuo to afford a white solid. This material was subjected to radial 
5 chromatography on a 2 mm plate, eluting with 5% (v/v) methanol in chlorofon*. and then with 
10% (v/v) methanol in chloiofonn. These procedures afforded 76 mg (82%) of the 
hydtoxyethyl chlonofonnate 4-(4-(5-((acetylammo)memyl)-2-oxo-3-ox^ 
-1-p.pemzinecarboxylic acid, 2-hydroxyethyl ester as a white solid, mp = 203-206°C 

10 EXAMPLE 7: N-«3-(4- ( 3- R uo ro 
oxazolidinyl)roethyI)-acetaraide 

Following the procedure of Exampie 1, dre ^ compoun<1 , waj 
mg (0.297 of N<( W fI ^,. plpemil)yl))phaly|) . 2 . oxo .^ MM 
acetamide (22, (Ex. ,. Pan k .) snhsdtudng ^ ^ for ^ ^ 

15 chiotofonnate. These procedures afforded 73 mg (56%) of N-((3-(4K3-H„oro^ 
((pher^cartooyl^^ 
powder, mp= 184-I87*C. 



EXAMPLE 8: 4W5-Kl^lammo,meu,yl^^ 
20 piperazinecarboxyiic acid, 2-methoxyethyl ester 

A soludon of 75 mg (0.22 mmol, of piperaritre denvadve 22 in 4 mL acetone artd 2 mL 
water was tremed with 21 mg (0.25 mmol) sodium bictubonale followed by cooliug to rye and 
addtnon of a soludon of 35 mg (0.25 mmol) of 2-merhoxyethyl chiotofotmate in 0 5 mL 
temurydrofumn. The mixture ^ „ anned „ mUm Kmperan|re for 22 ^ ^ 

was dduted with 30 mL ettty. acetare and was extracted with warer (3 x 20 mL) and saturated 
sodtum bicartonale solution (20 mL). Tire enmbined aqueous layere were exlmcted with ethy, 
acetate (2 x 20 mL, and the combined organic ,ayere were dned < N a, S 0 4 ) and concanhared ,n 
vacuo ,„ affotd a white solid. This materia, was subjected to tadial chrematography on a 4 mm 
plate e.„nng inidahy with 20% (v/v) acetone in dicmoremethane and men with 30% (vA) 
acesone in dtehlotcmethane. These precedurea affonded 92 mg (96%) of the desired compound 
as a white solid. * 

EXAMPLE 9: ^(acetylamm^^^^ 
piperazineacetonitrile 

A sohmon of 75 mg (0.22 mmol, of piperazine dedvadv. 22 in 4 mL acetone and 2 mL 
warer was .reared with 2i mg (0.25 mmo., sodium bictubonate. followed by cooling to 0T, 
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The mixture was treated with 226 mg (190 nL, 3.0 mmol) of freshly disttted chloroacetonitrilc 
followed by warming to ambient temperature for 60 hours. The solution was diluted with 35 
mL ethyl acetate and extracted with water (3 x 20 mL) and saturated sodium bicarbonate 
solution (20 mL). The combined aqueous layers were extracted with ethyl acetate (3 x 20 mL) 
5 and the combined organic layers were dried (Na^OJ and concentrated in vacuo to afford a 
white solid. This material was subjected to radial chromatography on a 4 mm plate during with 
5% (v/v) methanol in chloroform. These procedures afforded 80 mg (96%) of the desired nitrile 
as a shiny white solid. 



10 
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EXAMPLE 10: (+A>N-[[3-[4-[4-(l,4-Dioxopentyl)-l-piperazmyl]-3 
oxazoKdinyl]methyl) Acetamide (Y= MeCO^H^CO-, monoF, racemic) 

The compound of Ex. l(k), above, (0.104 g) was treated with 0.041 g of levulimc acid, 
0.083 g of l-emyl-3-(3^emylaininopropyl) carbodiimide, and 0.005 g of N.N- 
dunemylaminopyridine in 2 mL of pyridine, and the mixture stirred for 2 days at 20°C. 
Following aqueous extractive workup using methylene chloride, 0.139 g of residue was 
obtained. This was purified using medium pressure liquid chromatography on silica gel, 5% 
methanol in ethyl acetate (v/v), to give 0.118 g of a white solid, mp 148-150°C. 



20 EXAMPLE 11: N-rr3-[4-[4-(I,4-DioxopentyI)-I-piperazmyI]-3,5-aj^ 

oxazohdinyljmethyl) Acetamide. (S)- (Y= same as above, diF, optically active) 

Using the same general procedure as in the above procedure to make Example 10, but starting 
with the trifluoroacetate salt of piperazine U-99472, prepared as directly below, 0291 g of the 
25 salt gave after medium pressure liquid chromatography followed by preparative TLC (1000 urn. 
20% acetone/methylene chloride, v/v) to give 0.103 g of a foamy white solid, mp 52-56 °C. 



EXAMPLE 12: CV->N-[[3-[4-[4^ 
30 fluorophenyl]-2-oxo-5-oxazoIidinyI]methyl) Acetamide (YsPhCH^CH^CO-) 

Following the general procedure of above for Example 10, but substituting 5-benzyloxyval 
acid (0.074 g) for the levulinic acid. 0.101 g of the compound of Ex. Ik. above, 
gave after medium pressure liquid chromatography (10% methanol in ethyl acetate) 0.130 g of 
35 the tide compound, tic R r = 0.24 (10% methanol in ethyl acetate, v/v). 



leric 
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EXAMPLE 13: (^WS-R^l-O^^ 
oxo-5-oxazolidinyl]methyl) Acetamide (Y^OCCH^CO-). 

5 The compound of Example 12, (66 mg) was disso.ved in 5 mL of methanol, and the flask 
evacuated and filled with rutrogen 3 times. To the mixture was added 0.034 g of palladium 
black, and the flask evacuated and filled with hydrogen from a balloon 3 times. The mixture 
was stirred under hydrogen for 3 hr. then filtered through diatomaceous earth and washed with 
methanol, and the filtrate was evaporated. This residue was triturated with chloroform and and a 
10 white solid precipitated, this was collected to give the tided compound, tic R f = 0.07 (1 0% 
methanol in ethyl acetate, v/v), 171-172 C m.p. 

EXAMPLE 14: N-fPW-Difluoro^ 

p«perazinyl]phenyl)-2-oxo-5-oxa2olidinyl]methyl] Acetamide , -(5S) (Y = cyclic carbonate, 
optically active at oxazolidinone, but has racemate at cyclic carbonate, diF) 

A BOC-piperazine, diF, optically active compound (0.094 g) was treated with 1 0 mL of 
trifluoroacetic acid in L5 mL of methylene chloride at 0°C for 50 min. then allowed to warm to 
20°C, and the volatiles removed in vacuo to give a red oil (trifluoroacetate of U-99472) To this 
was added 0.036 g of chloromethylethylene carbonate and 0.069 g of potassium carbonate in 
acetomtnle, and - nixturc heatd at reflux fof Qne ^ The ^ ^ 

evaporated in vt^ , 0 give a yellow oil. The residue was purified by medium pressure liquid 
chromatographv or. .silica gel (gradient elution with 5%-I0% methanol in methylene chloride 
(v/v), followed by prepative TLC (7% methanol in methylene chloride) to give 0.022 g of a 
white solid, mp 106-1 1 1°C. 
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EXAMPLE 15: N-[[3-r3.5-Di fl uoro^ 

oxazotidinyljmethyl] Acetamide, (S)- (Y = MeOCH 2 CO-optically active, diF) 

To a solution of the trifluoroacetate salt of piperazine (0.192 g) in 3 mL of methylene 
chloride and 1.0 mL of triethylamine under nitrogen at 0'C was added 0.071 g of methoxyacetyl 
chloride. The mixture was stirred at 0»C . then worked up by aqueous extraction usin* 
methylene chloride. The organic layer was dried (MgSO<) and concentrated to 5-10 mL and 
cooled, the solids were collected and recrystallized from ethyl acetate to give 44 mg of a white 
solid, mp 239-241 a C. 

35 EXAMPLE 16: <+/->-N-[[3-I4-^^ 

fluorophenyD^-oxo-S-oxazolidinylJmethyl] Acetamide (Y= PhCH 2 0 2 CNHCH 3 CO- rucemic. 
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monoF) 

To the compound of Ex. Ik (0.115 g) was added 0.085 g of N-caibobenzyloxyglycine in 
4 mL of tettahydrofuran and 2 mL of water, then the pH was adjusted to about 4 with the 
addition of 3N hydrochloric acid, the 0.203 g of I-emyl-S-P-dimemylammopropyl) 
5 carbodiimide was added. The mixture was stirred at 20°c for 1 hr, then additional 0.101 g of N- 
carbobenzyloxyglycine and 0225 g of l-efoyl-3-(3-dimefoyIamino P ropyI) carbodiimide were 
added, and the pj was adjusted from 3 to between 4 and 5 with the addition of 2 N sodium 
hydroxide, and the mixture stirred overnight After extractive aqueous workup with ethyl acetate, 
the organic layers were concentrated and the residue was purified by concentration from 
methylene chloride and methanol, then trituration with methanol to give 0.042 mg of a white 
solid, mp=iS9-19rc. 
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EXAMPLE 17: (S)-N-[[3-r4-[4-CcyanomemyI)-l-piperazmyl]-3^^ 
oxazolidinyljmethyl-acetamide: (U-97665) 

The following steps demostrate the preparation of a mono-F substituted product of the 
invention. 

(a) (S)^[4-[5-(hya^xymemyl)-2-oxo-3-oxazoIidinyl]-2-fluorophenylJ-l- 
piperazinecarboxylic acid, 1.1-dimethylethyl ester (2): 

A solution of 7.5g(17 Jmmol) of the CBz derivative 1 in 240ml of tetrahydrofuran at - 
20 78«C was treated with 12.0mL (MM. 19.25mmoI) of n-butyllithium in hexane dropwise over 
ca. 3 min. The solution was stirred at -78°C for 30min. followed by addition of 2.78g(2.73mL, 
19.25mmol) of neat R-(-)-gIycidyI butyrate dropwise over ca. 5 min followed by warming of the 
solution to 0°C and then eventually to ambient temperature for 18h. The mixture was diluted 
with dichloromethane and extracted with water and saturated aqueous sodium chloride solution. 
25 The organic layer was dried (Na.SOJ and concentrated in vacuo to afford a gummy residue. 
This material was recrystallized from hot ethyl acetate with some hexane added, to afford 
6.4g(93%) of the desired product, mp 130.5-133°C. 

(b) ( s W4-[5-(metoanesulfonyto^^ 

30 piperazinecarboxylic acid, l.l^umethylethyl ester (3): 

A solution of 2.88g(7.28mmol) of the alcohol 2 in 32mL dichloromethane at 0"C was 
treated with 1.29g(1.77mL, 12.7mmoI) of triethylamine followed by addition of 1.04g(0.70mL 
9.10mmol) of methanesulfonylchloride. The solution was stirred at 0"C for 15min. followed by 
dilution with dichloromethane and extraction with water. The solution was dried (Na,S0 4 ) and 

35 concentrated in vacuo to afford 3.4g(98%) of the mesylate 3 as a light pink solid (bign 

resolution mass spectrum: calcd for <^FN 3 0 7 S: 473.1632. found: 473.1631). sufficiently 
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(c) (S)-4-f4-r5-(azidome^^ 
add, U-dimethylethyl ester (4): 

A solution of the 16.8g(35.5mmol) of the mesylate 3 in 400mL of dimethylformamide 
was treated with 11.5g(177.5mmoJ) of sodium azide followed by wanning at 60»C for I6h The 
solution was diluted with ethyl acetate and extracted with water. The organic layer was dried 
(Na 2 S0 4 ) and concentrated in vacuo to afford 14.9g(100%) of the azide 4 as a light yellow solid 
mp 101 - J04°C, sufficiently pure for further use. 

(d) (S)-4-{4-r5-Kacetylam^^ 
piperazinecarboxylic acid, 1,1-dimethylethyl ester (5): 

A solution of 14.92g(35.5mmol) of the azide 4 in 2000mL of ethy, acetate was treated 
wrth 2g of 10% palladium on carton followed by hydrogenation at one atmosphere for 24h 
The flask was flushed with nitrogen, followed by sequential addition of 14.0g(144ml 
177.5mmol) of pyridine and 9.1g(8.4mL, 88.8mmol) of acetic anhydride. The mixture was 
surred at ambient temperature for 72h, followed by filtration through celite. The filtrate was 
extracted with water, IN copper sulfate solution, dried and concentrated in vacuo to afford a 
tan sohd. This material was purified by silica gel chromatography to afford 12.7g(82%) of the 
product 5 as a powdery white solid, mp 153-I59°C. 

(e) CSWfH^^ 

35mL of trifluoroacetic acid at 0°C was treated with 5.0g(l 1.46mmol) of the Boc- 
derivative followed by wanning to ambient temperature over 11, The solution was concentrated 
25 „ vacuo to afford a residue which was dissolved in water and stitred with 125mL of AG1-X8 
(OH- form) ion exchange resin for 2.51, The resin was removed by filtration, washed with 
water, and the combined filtrates were freeze-dried to afford 2.7g(69%) of the desired title 
compound as a white fluffy solid, mp 73-76°C. 

30 (f) ( s >N-n3-(4-[^^ 
oxazolidinyljmefliyl-acetamide: 

A soludon of 2.42g(7.2mmol) of .he abo»e compound (e) in 242mL acetone and 74n,L 
water was cooled to 0°C and treated win, 1.20 g(1 4.4rnntol, of sodium bicarbonate, foiiowed by 

* antbten, temperature for 36b. Ibe ntixntre was dtcn diluted wid, etnyi acetau, and exuaced 
wift wtuer and saturate* sodiutn chlonde soiudon. Dryi„ s (NtuSOJ and crmcentntdon <„ vacuo 



20 



WO 93/23384 

PCT/US93/O3570 

-22- 

afforded and off-white solid which was purified by silica gel chromatography eluting with a 
methanol-chlorofbrm solvent system. These procedures afforded 2.2g(82%) of the title 
compound as a fluffy white solid, mp 166-167°C. 

5 EXAMPLE 18: (SWfW^^ 
oxazolidinyllmethyl-acetamide: 

Following the procedure for preparation of Example 17, substituting difluoro piperazine 

acetamide) for monofluoro derivative Ex. 17(e), the title compound was obtained as a white 
10 powder, mp I50-154°C. 

EXAMPLE 19: C±)-N-[[M4-[4-^^ 
oxazolidinyI]methyI]-acetamide: 

A solution of 75mg(0.22mmol) of aracemic of Ex. 17(e) in 5mL methanol was treated 
15 with 13mg(17uL, 0.25mmol) of acrylonitrile followed by warming at reflux for 3h. The 

solution was concentrated in vacuo. The residue was subjected to radial chromatography eluting 
with 5%(v/v) methanol in chloroform. These procedures afforded 84mg(97%) of the title 
compound as a white solid, mp 125-130°C. 

20 EXAMPLE 20: C±)-N-ff3 W 4-^^ 
oxazolidinyljmettiyl-acetamide: 

A solution of 75mg(0.22mmol) of racemic Ex. 17(e) in ImL dry acetonitrile was treated 
sequentially with 5mg(0.03mmol) anhydrous zinc chloride, 26mg(33uL, 0.45mmol) dry acetone 
and 44mg(59 M L. 0.45mmol) trimethylsilyleyanide. The solution was warmed at reflux for 18h 

25 followed by dilution with ethyl acetate and extraction with water. Drying (Na.SO,) and 
concentration in vacuo afforded a tan solid which was subjected to radial chromatography 
eluting with 5%(v/v) methanol in dichloromethane. These procedures afforded 36mg(40%) of 
the title compound as a white solid, mp 139-143°C. 

30 EXAMPLE 21: C^N-KH^cyanotetrahydr^^ 

oxo-5-oxazolidinyl]methyl-acetamide: 

A solution of 50mg(0.15mmol) of Ex. 17(e) in 2mL dry acetonitrile was treated 

sequentially with 3mg(0.02mmol) anhydrous zinc chloride. 30mg(28pL. 0.30mmol) 

tetrahydropyran^ne, and 29mg(40uL. 0.30mmol) trimethylsilyleyanide. The solution was 
35 warmed at reflux for 30h, followed by dilution with ethyl acetate and extraction with water 

Drying (Na.SOJ and concentration in.vacuo afforded a light yellow solid. This material was 
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subjected to radial chromatography eluting witn a memanol-dicUommethane solvent system 
These procedures afforded 24mg(36%) of the title compound as a white solid, mp 134-,3 7 " C . 

EXAMPLE 22: (±)-N-[[3-f3-fluoro-4-(4-formyl.l-piperazi n yl)phenyl]-2-oxo-5- 
5 oxazoIidinyljmethylj-Acetamide: 

A solution of 0.250g(0.267mmol) of racemice Ex. 17(e) in 4mL THE and 2mL water 
was treated with I lmg(9uL, 0.243mmol) of formic acid and adjusted to pH4.5 usin* 0 IN 
aqueous hydrochloric acid. The mixture was then added at once to 153mg(0.80mmo» of 1-ethyl- 
3-(3-d,methylaminopr OP yI)cart,odiimide hydrochloride in ImL water with stirring at ambient 
JO temperature and the mixture adjusted to pH 4.5 using 2N sodium hydroxide and 0 IN 

hydrochloric acid. After stirring about 1 hour, additional carbodiimide(100mg,0.53mmol) and 
formic acid(30mg,0.80mmol) were added with stirring at ambient temperature for 16h The 
m.xture was diluted with water and extracted with ethyl acetate. The organic layer was 
subsequently extracted with saturated sodium bicarbonate and saturated sodium chloride 
15 solutions, dried(Na 2 S0 4 ) and concentrated in vacuo to afford a white solid. This material was 
subjected to silica gel chromatography eluting with a methanol-methylene chloride system to 
afford 0.094g(97%) of the title compound as a white solid, mp 190-i93.5°C. 

EXAMPLE 23: ^4-15-1^^ 

20 piperazinecarboxylic acid methyl ester: 

A solution of Ex. 17(e) in 22mL acetone and I ImL water was treated with 
150mg(1.80mmol) of sodium bicarbonate and cooled to 0°C followed by addition of 
0.170g(0.14mL.1.80mmol) of methyl chloroformate. After 2h, tire mixture was diluted with etlw, 
acetate and extracted with water and saturated sodium chloride solution. Drying (Na 2 S0 4 ) and 

25 concentration in vacuo afforded a white solid which was purified by silica gel chromatography 
eluting with an acetone-methylene chloride system. These procedures afforded 0.494g(77%) of 
the title compound as a white solid, mp 179.5-182°C. 

EXAMPLE 24: <W«H^™to^^ 3 ^ B ^ ] _ ZMmam ^^ l 
M piperazinecarboxylic acid methyl ester: 

Following the procedure for preparation of Ex. 23. substituting difluoropiperazine 7 for 
Ex. 17(e), the title compound was obtained as a white powder, mp I75-178»C. 

35 EXAMPLE 25: ^3-^^ 
oxazolidinyl]methyl]-acetamide: 
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Following the procedure for preparation of Ex. 23 (using racemic Ex. 17(e), and 
substituting benzoyl chloride for methyl chloroformate, the title compound was obtained as a 
white powder, mp I84-187°C. 

5 EXAMPLE 26: (±W4-[5-[(AcetyI^^ 
piperazinecarboxylic acid. 2-methoxyethyl ester. 

A solution of 75mg(0.22mmol) of monofluropiperazine derivative Ex. 25 in 4mL 
acetone and 2mL water was treated with 21mgC0.25.nmol) of sodium bicarbonate followed by 
cooling to 0°C. The solution was the treated with a solution of 35mg(0.25mmol) of 2- 
methoxyethyl chloroformate in 0.5mL tetrahydrofuran. The solution was then warmed to 
ambient temperature for 22h. The solution was diluted with ethyl acetate and extracted with 
water, saturated sodium bicarbonate solution, and saturated sodium chloride solution. The 
organic layer was dried (Na.SC>,) and concentrated in vacuo to afford a white solid. This 
material was subjected to radial chromatography eluting with an 30%(v/v) acetone- 
dichloromethane. These procedures afforded 92mg(96%) of the title compound as a white solid 
mp 166-I67°C 

EXAMPLE 27: (SW4-[5-r(Acetylammo)memyl]-2-oxo-3-oxazohdme)]-2.6^ 
piperazinecarboxylic acid, 2-methoxyethyl ester: 

Following the procedure for the preparation of Ex. 26. substituting difluoropiperazine 7 
for Ex. 17(e). the title compound was obtained as a white solid, mp I54.5-156°C. 
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EXAMPLE 28: (±)^[4-[5-[(acetylammo)memyI]-2-oxo-3-oxazolinyl-2-fluorophenylJ-l- 
25 piperazinecarboxylic acid, 2-(phenylmethoxy)ethyl esten 

A solution of 208mg(0.25mmol) of Ex. 25 in 3mL acetone and 2mL water was treated 
with 21mg(0.25mmol) of sodium bicarbonate followed by cooling to 0»C. The mixture was 
treated with a solution of 54mg(0.25mmol) of 2-(phenyImethoxy)ethyl chloroformate in 2mL 
acetone. The solution was warmed to ambient temperature for 22h, followed by dilution with 
30 ethyl acetate and extraction with water and saturated sodium bicarbonate solution. Drying 
(Na 2 S0 4 ) and concentration in vacuo afforded a white solid which was subjected to radiaT 
chromatography eluting with 20%(vAr) acetone in dichloromethane. These procedures afforded 
I13mg(100%) of the title compound as a white solid, mp 121123°C. 



35 



EXAMPLE 29: (S^tf-Kace^^ 
piperazinecarboxylic acid. 2-(phenylmethoxy)ethyl esten 
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Following the procedure for preparation of Ex. 28. substituting difiuoropiperazine 7 for 
Ex. 17(e), the title compound was obtained as a white solid, mp 108-1 10°C. 

EXAMPLE 30: (±M-[4-[5-[(acetylammo)methyI]-2-oxo-3-oxazoli n yl-2.6- 
5 difluorophenyl]-l-piperazinecarboxylic acid. 2-hydroxyethyl ester 

A solution of 113mg of Ex. 28 in 5mL methanol was treated with 35mg 10% palladium 
on carbon followed by hyrogenation at atmospheric pressure for Ih. The mixture was filtered 
through celite, washing the filter cake with methanol. The filtrate was concentrated /* vacuo l0 
afford a white solid. This materia, was purified by radial chromatography eluting with a 
10 methanol-chloroform solvent system. These procedures afforded 76mg(82%) of the title 
compound as a white solid, mp 203-206°C. 

EXAMPLE 31: IWWIWWifl^ 

piperazrnyl]phenyl]-2-oxo-5-oxazolidinyl)methyl]-acetamide: 
15 A solution of 100mg(0.28mmol) of difiuoropiperazine derivative ((S)-N-[[3-[ 3 5 . 

l44mg(l.25mmol) of (R)-2-tetrahydorfuranoic acid in 4mL tetrahydrofirran and 2mL water was ~ 
adjusted to P H 4.5 by addition of 2N NaOH solution. This solution was treated with a solution 
of 324mg(l.69m mo i) of l-e my l-3-(3-dimethylamino Pro pyl)carbodiimide hydrochloride in 2mL 
20 water. The solution was then maintained at pH 4.6 by addition of 2N NaOH solution while 
strmng at ambient temperature for l.5h. The solution was diluted with water and extracted with 
ethyl acetate. The combined organic layers were dried (Na 2 S0 4 ) and concentrated in vacuo to 
afford a tan solid which was subjected to radial chromatography eluting with a methanol- 
drchloromethane solvent system. These procedures afforded I06mg(83%) of the title compound 
^5 amide as a white solid, mp 198-200°C. 

EXAMPLE 32: W-N-[[3-r3.5-difluoro-4-[4-r2-(l-piperidinyl)ethyl]-l- 

piperazinyl]phenyl]-2-oxo-5-oxazoIidiny]]methyl]acetamide. 

The following demonstrates the preparation steps for difluorointermediates of the 
30 invention. 

(a) 2 ^difluoro-4-rutrobenzene(trifluoromethane)sulfonate. 

2.6-Difluoro-4-rutro P henoI (31.55 g. 180.19 mmol) was combined with CH.C1 (300 
mL) and pyridine (29.15 mL. 360.38 mmol). The resultant slurry was cooled to 0 »C In an ice 
bath and then treated dropwise with triflic anhydride (31.8 mL. 189.2 mmol) over a period of 45 
35 mmutes. The reaction was allowed to stir at 0 «C for two hours and then it was stored in the 
refrigerator (5 «C) overnight The reaction was determined to be complete by TLC (15* 
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EtOAc/hexane, UV short wave). The reaction mixture was concentrated under reduced pressure 
and then treated with both H 2 0 (50 mL) and EtOAc (50 mL). This mixture was transferred to a 
separatory funnel with more EtOAc (100 mL) and washed with IN HC1 until the washings were 
acidic (2 x 100 mL). The aqueous phases were back-extracted with EtOAc (2 x 200 mL). The 
5 combined EtOAc extracts were combined and then washed again with IN HC1 (400 mL) and 
once with brine (400 mL). The organic phase was dried over anhydrous Na 2 S0 4 . filtered and 
then concentrated to yield 54.092 g of a red-gold oil. Although the oil was pure by NMR, „ 
was combined with crude products from two other runs and chromatographed over silica gel 
(550 g) packed with 5% EtOAc. Elution with 2 L each of 5% EtOAc and 10% EtOAc afforded 
10 a 95% overall yield of the title compound as a pale yellow oil with HRMS (NT) calcd for 
QHjFjNOjS 306.9574, found 306.9590. 

(b) H/m-butoxycarbonyl)^(2,6-dffluoro^ 

A solution of2,6-ojfiuoro^mtroberizenc(trifluoromethane)sulfonate (55 g, 179 mmol) 
15 in dry DMF (275 mL) was treated with l-(rm-butoxycarbonyl)piperazine (45.71 g. 250 mmol). 
The resultant clear yellow solution turned orange upon the addition of N,N- 
diisoprepylemylamine (47 mL 269 mmol). The reaction was heated to reflux for 15 hours 
under N 2 . The reaction was determined to be complete by TLC (30% EtOAc/hexane, UV short 
wave). The reaction mixture was concentrated to dryness and combined with the crude product 
20 of another reaction for purification. The crude material was dissolved in hot 01,01, (420 mL 
some solids unrelated to the product did not dissolve) and then chromatographed on three 
separate columns (2 columns with 750 g silica gel, packed with CfLCU, loaded with 180 mL 
material, and eluted with 1 L each of 1-5% EtOAc/CH 2 CI 2 ; one column with 250 g silica gel. 
packed with CH 2 CL, loaded with 60 mL compound, and eluted with 2.5 and 5% EtOAc/CH„Cl,) 
25 to give an 87% yield of the title compound as an orange soUd with HRMS (M^ calcd for ' 
C J5 H I9 F 2 N 3 0 4 343.1343, found 343.1358. 
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(0 Mfcrrtuanq*^^ 

The M^-butoxycaAonyl)^ (44 ? g m ^ 

was dissolved in 20% THF/MeOH (600 mL) in a 2 L flask. Ammonium formate (41 g, 651 
mmol) was added portionwise, followed by 10% Pd-C (1.12 g, 2.5 weight %), with cooling in 
an ice bath. When the addition was completed the ice bath was removed. The flask became 
slightly warm, and the yellow color disappeared. The reaction was found, to be complete by 
TLC (30% EtOAc/hexane, UV short wave) in 1.5 hours. The reaction mixture was filtered 
through Celite (washing the filter cake with 500 mL MeOH). The filtrate was concentrated 
under reduced pressure to give a solid which was then treated with 1 L EtOAc and 500 mL 
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H,0. The toyea were sepamted ^ ten ^ |ayer ^ washed ^ 

mL) and once with brine (500 mL). The aqueous pontons „en= back-extracted win, more 

ElOAc (2 x 300 mL). The confined OISanic ^ were dljed Qver 

fi.re.ed a™. concentroted to yield a yeliow soiid (40. 8 g> which was immediate* disso.ved in 
5 dry DMF (500 mL) and coo.ed to -20 <C (ice/MeOH ha«h) under N,. The soludon was rmated 

wtth RN-dimethytaiUne (20.6 mL. ,« mmo,), follow* by the dropwise addidon of o, be™, 
cMorofotmate (21.5 mL. 143 mmo.). The ice ham was allowed to dissipate overnight The 
teactton was determined to he comptete h, TLC (30% EtOAc/hexane. UV shot, wave) The 
« was connate down to a ye„ow „U. disced in I L of EtOAc. and washed wid, 
■0 H !0 (500 mL) and brine (500 mL). The aqueous portions wre bacx-exuacted wid, more 
EtOAc (2 x 300 mL). The combined organic extnrcs were dried over anhydrous Nr^SO 
filleted , and mncentaa6 t0 ^ . ^ ^ ^ ^ ^ ^ ^ « 

EtOAotftexane ,„ afibrd 39.1. g (o7%) of the ride compound as a paie yeitow ctystalline soiid 
with mp 171-172 °C. 
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W f 3 -f 3 ^fl«onM.[4.(/m-bu to xycartK>nyl)-l-^^ 
oxazolidinyljmethanol. 

The l-«er/-butoxycartronylH-[2.6-difluoro-4- 
^yioxycaroonyi^h^henyupipemzme (14.05 g, 3! mmo!) was dissolved in dry THP (150 
20 mL) and then coo.ed ,o -78 "C (dry ice/acetone). The teacdon was nex, heated wirh with „ 
BuU (21.6 nU, 35 mmo!) dropwise over a 25 minute period. The reaction was adowed ,o adr 
a. -78 C for 30 minutes and then W-H-glycidythuorate (4.89 mL. 35 mmo,) was added 
dropwise over 7 minutes. The reachon was maintained a. -78 •<= for an addidonai )5 minute, 
and then the had, was temoved, attowmg the teacdon ,„ slowly wan. up ,„ room temperutute 
ovenught. The roacdon was detenoined tt, be complete by TLC (5% MeOH/CHCl, UV short 
wave* The teacdon mixmro was dhuted wid, 500 mL CH.C, and then washed wid, bod, H.O 
(3 x 300 mL) aod brine (300 mL). The aqueous portions wete back-exhacted wid, mote " 
CHM (3 x 400 mL). The combine, mganic extmcdt wete dried over Na.SO.. fi.te.ed and 
corcemmted to give a cteamy yellow solid. The erode solid was puriffcd by tecrysauixadon 

Z^T^ *" 11063 8 <85%> ^ COmPOUnd M ' WWtt — •» «* 

«0 " 3 -I«^»oro^(4« f r^^^^ 
oxazoUdinyl)methylJ-p-toluenesulfonate. 
35 The ^^<-^M l m^ya^y,y,^ p ^ yl] ^ h2 _ om _ 5 

oxaaolidinyljmethano, (24.2 g. 59 mmol, was dissolved in pyridine (11 0 mL, and ^ cooled u, 
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0 °C Oce bath). Freshly recrystalized p-toluenesulfonyl chloride (13.4 g, 70 mmol) of was 
added and the reaction was allowed to stir at 0 °C for 25 hours under N 2 . The flask was then 
stoppered and stored in the refrigerator (5 °C) overnight The reaction mixture became a pale 
pink slurry. TLC revealed that some alcohol still remained. The reaction mixture was treated 
5 with additional />-toluenesulfonyl chloride (1.12 g, 5.85 mmol), catalytic 4- 

(dimethylamino)pyridine, and 20 mL of dry CHfi^ to facilitate stirring. After 4 hours at 0 °C. 
the reaction was found to be complete by TLC (5% MeOH/CH 2 Cl 3 , UV short wave). The 
mixture was added to 750 mL ice water and the precipitated product isolated via suction 
filtration, washing it with both water (1 L) and ether (500 mL). After drying in vacuo, 29.921 g 
10 (90%) of the title compound was obtained as white solid with mp 150.5-151.5 °C. 

(f) [tH3,5-dffluoro^[4-(te^butoxyc^onyI)-l-piperazinyI]phenyl]-2-oxo-5- 
oxazoIidinyl]methyl]methanesulfonatei 

The [3-[3,5-difluoro-4-[4-(/m-butoxycarbonyl)-l-piperazinyI]phenyI]-2-oxo-5- 
15 oxazotidinyl]methanoI (3.831 g, 9.27 mmol) was dissolved in CH 2 CI 2 (40 mL), cooled to 0 °C, 
and treated with triethylamine (1.74 g, 2.4 mL, 17.22 mmol) under N 2 . Methanesulfonyl 
chloride (1.48 g, 1 mL, 12.92 mmol) was slowly added over 1 min. TLC analysis (20% 
acetone/CI^Clj) after 03 h revealed the reaction to be complete. The reaction mixture was 
diluted with CHjCIj (200 mL) and washed with water (3 x 50 mL) and brine (50 mL), dried 
20 over N^SO* filtered and concentrated in vacuo to furnish the title compound as an off-white 
solid with HRMS (M + ) calcd for C^H 27 F 2 N 3 0 7 S 491.1538, found 491.1543. 



(g) t[3-[3,5-difluoro-4-[4-(ter^butoxycaItonyI)-l-p^perazinyl]phenyI]-2-oxo-5- 
oxazolidinyl]methyl]azide. 

25 The [[3-[3,5-difluoro^r4-(re^butoxycarbonyl)-l-piperazinylJphenyl]-2-oxo-5- 

oxazoUdinyl]methylJ-p-toluenesuIfonate (29.661 g, 52 mmol) was dissolved in dry DMF (125 
mL) and then treated with solid NaN 3 (10.19 g, 156 mmol) at room temperature. The reaction 
was heated to 60 °C for three hours and then allowed to cool to room temperature overnight 
under N 2 . The reaction was found to be complete by TLC (30% EtOAc/hexane, run twice, UV 

30 short wave). The reaction mixture was concentrated in vacuo to give a cream colored solid. 
The crude product was dissolved in 600 mL EtOAc and then washed with both Kfl (2 x 500 
mL) and brine (500 mL). The aqueous portions were back-extracted with more EtOAc (2 x 400 
mL). The combined organic extracts were dried over NajSO,, filtered and concentrated in vacuo 
to yield 22.41 g (91%) of the tide compound as a pale yellow solid with mp 115-117 °c. 

35 Employing essentially identical conditions, the corresponding mesylate was converted to 
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(H) N-r[3-[3.5-difluom^ 
oxazolidinyl]methyI]acetamide. 

ThetrS-P^difluoro^-C/m-butoxycarbonyO-l^ 
oxazoUdinyl]methyl]azide (22.4 g, 51 nunc.) was dissolved in 1 L of EtOAc and then degassed 
thee times with N, Next, 10% Pd-C (4.48 g, 20% by weight) was added and the solution was 
degassed again three times (with N 2 ) before replacing the atmosphere with H 2 (balloon) After 3 
hours, the reaction was detennined to be complete by TLC (20% MeOH/CHCl 3 UV short 
wave). At this point, pyridine (8.26 mL. 102 mmol) was added, followed by treatment with 
acetic anhydride (9.64 mL. 102 mmol). The reaction mixture was allowed to stir overnight at 
room temperature. The reaction was found to be complete by TLC (20% MeOH/CHCl 3 , UV 
short wave). The reaction mixture was filtered through celite (the filter cake was washed widi 
500 mL EtOAc), the filtrate concentrated down to approximately 600 mL, and washed with H O 
(2 x 500 mL) and brine (500 mL). The aqueous portions wen, back-extracted with more EtOAc 
(2 x 500 mL). The combined organic extracts were dried over anhydrous Na 2 S0 4 , filtered and 
concentrated to give a yellow solid. Recrystallization of the crude product from hot CHC1 3 and 
hexane afforded 19.167 g (83%) of the title compound as a white solid with mp 177-179 »C. 

(0 N -fP-f3.5-difluo ro -4-(l-pipera2inyl)phenyl]-2-oxo-5-oxazolid^ 
The N-[[3-r3,5-difluo ro 

oxazolidinyijmethyljacetamide (1.00 g, 2.20 mmol) was dissolved in CH 2 CI 2 (6 mL) and cooled 
to 0 °C with an ice bath. Trifluoroacetic acid (20 mL) was added, the cooling bath removed 
and the reaction mixture allowed to warm to ambient temperature over 1 h. The reaction 
mixture was then concentrated in vacuo and the residue dissolved in H 2 0 (15 mL) The 
resultant solution was added to Bio Rad AG-1-X8 ion exchange resin (12 mL; OH" form 
washed with H 2 0 until neutral), additional H 2 0 (5 mL) was added, and the mixture stirred for 
10 mm. The mixture was then filtered and the resin washed with additional H 2 0 (3 x 5 mL) 
The aqueous filtrate was lyophilized to give 0.559 g (72%) of the title compound as a white ' 
30 solid with mp 108-112 °C (dec). 

(j) (Wr3-[3.5-diflu 0ro ^[4-^ 
oxazolidinyflmemyljacetamide. 

A mixture of (^-N-[r3-[3,5-difluo ro ^Kl-pi pe razinyl)phenyl]-2-oxo-5- 
35 oxazoUdinyl]methyl]acetamide (0.200 g, 0.565 mmol), l-(2-chloroethyI)piperidine 

monohydrochloride (0.125 g. 0.678 mmol) and potassium carbonate (0.478 g. 3 39 mmol) in 
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acetonitrile (10 mL) was heated to reflux for IS h. The reaction mixture was cooled to ambient 
temperature and concentrated in vacuo. The residue was triturated with dichloromethane. the 
solids filtered off, and the filtrate concentrated in vacuo to furnish an off-white solid (0.248 g). 
This crude material was chromatographed over silica gel (5 g), eluting with 5% and then 10% 
5 methanol/chloroform, to afford, after concentration of appropriate fractions, 0.137 g (52%) of 
the tide compound as an off-white solid with mp 198-200 °C. 

EXAMPLE 33: W-N-[[3-[3-fluoro^[4-[2-(l-piperidinyl)ethyU 
oxo-5-oxazolidinyI]methyl]acetamide. 

10 A mixture of (5)-N-[[3-[3-fIuoro^-(l-pipera 2 inyl)phenyl]-2-oxo-5- 

oxazotidinyl]methyI]acetamide (0.200 g, 0.595 mmol), l-(2-chloroethyI)piperidine 
monohydrochloride (0.131 g, 0.714 mmol) and potassium carbonate (0.493 g, 3.57 mmol) in 
acetonitrile (12 mL) was heated to reflux for 1.0 h. The reaction mixture was cooled to ambient 
temperature and concentrated in vacuo. The residue was triturated with dichloromethane, the 
15 solids filtered off, and the filtrate concentrated in vacuo to give the crude product (0.308 g). 
This crude material was chromatographed over silica gel (5 g), eluting with 5% and then 10% 
methanoVchloroform, to afford, after concentration of appropriate fractions, 0.192 g (72%) of 
the title compound as an off-white solid with mp 169-170 °C. 

20 EXAMPLE 34: ■ (W[3-[3-fluoro-4-^ 
2-oxo-5-oxazolidinyI]methyl]acetamide. 

A mixture of (^-N-[[3-F3-fluoro-4-(l-piperazinyi)phenyl]-2-oxo-5- 
oxazoUdinyl]methyl]acetamide (0.200 g, 0.595 mmol). 4-(2-chloroethyl)morpholine 
hydrochloride (0.133 g, 0.714 mmol) and potassium carbonate (0.493 g. 3.57 mmol) in 
25 acetonitrile (12 mL) was heated to reflux for 1.0 h. The reaction mixture was cooled to ambient 
temperature and concentrated in vacuo. The residue was triturated with dichloromethane. the 
solids filtered off. and the filtrate concentrated in vacuo to give an amber gum (0.201 g). This 
crude material was chromatographed over silica gel (5 g), eluting with 5% and then 10% 
methanol/chloroform, to afford, after concentration of appropriate fractions. 0.129 g (48%) of 
30 the title compound as an off-white solid with mp 150-151.5 °C. 

EXAMPLE 35: C3-N-[[3-r4-f4-r2^ 
oxo-5-oxazolidinyI]methyl]acetamide. 

A mixture of (^-N-[[3-[3-fluoro^(I-piperazinyl)phenyl]-2^xo-5- 
35 oxazolidinyllmethyljacetamide (0.200 g. 0395 mmol), 2-diemylaminoethyl chloride 
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hydrochloride (0.123 g, 0.7,4 mm „„ Md potass!™ ca^nate (0.493 S , 3.57 ntntol, in 
acetonitftle (12 mL) was heafcd to KBm for , 0 „. ^ ^ ^ ^ 

5 (0 t, n° ff ' T " """" '° SiVe " " — » — 

(U.Z41 g). This crude material was chmmih3 0 « n i,^ 

nai was ^atographed over silica gel (5 g), during with 5% and 

then 10% methanoVchlorofonn. to afford, after concentntion „ f , . _ 

_ ' concentration of appropriate fractions, 0.159 g 

(61%) of the title compound as an off-white solid with mp 131-133 »C. 

EXAMPLE 36: 

10 oxazolidinyljmethyljacetamide. 

A mixture of tf)-N-ir3-[3-fluoro-4-a 
o^y„ a ^ (0 . 450 g , 1 w mmol) 2 . chloroetfiyj methyi ether (j ^ 

13^ mmol) and potassium carbonate 1,10 g. 8.04 mmol) in acetonitrile (25 mL) was heated 
to leflux for 24 h. The reaction mixture was cooled to ambient temperature and concentrated in 
vacuo. The residue was triturated with dichloromethane, the solids filtered off, and the filtrate 
concentrated in vacuo to give a yellow foamy solid (0.326 g). This crude material was 

rrrr hed over siuca gei (25 * ^ wm i% - ™> - - ™ — 

o afford, after concentration of appropriate fractions. 0.296 g (56%) of the title compound as an' 

Off-Whlte SOlld With mr. 1/L4 « \ac o« r 
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off-white solid with mp 144.5-146 °C. 
EXAMPLE 37: 



EXAMPLE 37: (^-p^WtaonH,.,^.^ , 

oxr-5K.xazoIidiny])methylJaci!laniide. 

A soluuon "f^N-H^^^,^^^, 
oxo-5-oxazo.Mta^eO.yfla^e (0.200 g. 0.44. ta d.ch. orom etnan= (, ^ „ 

™r~ <4 nL) m room — f ° r ' " "» — « 

4.41 mmol), potassium carbonate (0 730 c 5 98 mmnn ^ . • .. 

oic iu.ou g, mmol), and acetonitrile (9 mL) and the 

M ,o tent,, ft* „ h . rae ^ ^ Wffi ^ |o ^ ^ 

30 and the nUtate concentraled ,.„ vacuo ,„ give me cnrd. product. This cn.de utau-hal was 
chmntatogtaohed over silica gel (10 g), eluting with 1%. 3%. and to 5% 
^■hanol/cMorofonn. to afford, after concertftanon of appropria.e fractions, 0 .0»7 g (5,*, „ f 
the title compound as an off-white solid with mp 162*164 °C. 

35 EXAMPLE 38: M^^,,^^ 
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5-oxazolidinyI]methylJacetamide. 

A mixture of CS)-N-[[3-[3-fluoro-4-(l-piperazinyl)phenyll-2-oxo-5- 
oxazofidinyl]methyl]acetamide (0.200 g. 0.595 ramol), 3-chloro-l-propanol (299 uL. 3.57 mmol) 
and potassium carbonate (0.493 g, 3.57 mmol) in acetonitrile (12 mL) was heated to reflux for 7 
5 h. The reaction mixture was cooled to ambient temperature and concentrated w vacuo. The 
crude material was dissolved in 10% methanoVchloroform and absorbed onto silica gel (2 g). 
Chromatography of this material over silica gel (10 g), eluting with 1%, 3%, and then 6% 
methanol/chloroform, afforded, after concentration of appropriate fractions, 0.096 g (41%) of the 
title compound as a white solid with mp 154-155.5 °C. 



10 



EXAMPLE 39: (^-N-[[3-r3,5-difluoro-4-[4-(2-hydroxyemyI)-l-piperazmyI]pheny^ 
oxo-5-oxazoIidinyl]methyI]acetamide. 

A solution of C5)-N-t[3-[3^-mfluoro^[4-(/e^butoxycaroonyl)-l-pi peni zm 
oxo-5-oxazolidinyl]methyl]acetamide (0.400 g, 0.881 mmol) in dichloromethane (3 mL) was 

15 treated with trifluoroaceuc acid (7 mL) at room temperature for 1 h. The reaction mixture was 
concentrated in vacuo and the resultant amber syrup combined with 2-chloroethanol (354 pL. 
5.27 mmol), potassium carbonate (0.730 g, 5.27 mmol), and acetonitrile (20 mL) and the 
mixture heated to reflux for 24 h. -The reaction mixture was cooled to ambient temperature and 
concentrated in vacuo. The erode product was chromatographed over silica gel (10 g), eluting 

20 with 1%, 3%, and then 6% methanol/chloroform. to afford, after concentration of appropriate ° 
fractions, 0.067 g (19%) of the title compound as an off-white solid with mp 172-174 °C. 

EXAMPLE 40: (^-N-[[3-[3-fluoro-4-[4-[3-(4-morpholinyl)-l-oxopropyI]-l- 
piperazmylJphenyl]-2-oxo-5-oxazolidmyl]methyl]aceramide. 
25 - 3-(4-MoiphoIinyl)propionic acid (0.600 g, 2. 1 1 mmol), prepared by condensation of 
moipholine with ethyl aciylate (3 equivalents) in refluxing ethanol. followed by distillation, 
saponification (IN aqueous sodium hydroxide, tetrahydrofuran, reflux), neutralization (IN HCI) 
and Iyophilization. was combined with 1,3-dicycIohexyIcarbodiimide (0.434 g, 2.1 1 mmol), 4- 
(cIimemylamino)pyridine (13 mg, 0.1 1 mmol), («-N-[[3-[3-fluoro-4-(l-piperazinyl)phenyl]-2- 
30 oxo-5-oxazolidinyI]methyl]acetamide (0.354 g, 1.05 mmol), and 1:1 

tetrahydrofuran/dichloromethane (50 mL) at room temperature. After 3 days the reaction 
mixture was filtered to remove the precipitated U-dicyclohexylurea and the filtrate concentrated 
in vacuo. The crude product was chromatographed over silica gel (20 g). eluting with a gradient 
of 1-6% methanol/chloroform, to give 0.446 g (95%) of the title compound as a white solid with 
35 mp 209-210 °C 
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What is Claimed: 

1. A compound of structural Formula I: 

>-(CB 2 )n S 
y-(CH 2 )j-N A /N — <f B \ 0 

x / 



or phaimaceutically acceptable salts thereof wherein: 
Y is a) -hydrogen, 
10 b) -C^ alkyl or -aryl, 

c) -OH, -O-C^ alkyl, -O-vinyl, -O-phenyl. -0-C(0)-C,^ alkyl, -O-C(O)-pheny) 
(phenyl can be substituted with one to three F. CI. -OCH 3 , -OH, NH 2 or 
C M alkyl) or -0-C(0)-0-CH 3 , 

d) -S-C w alkyl, 

15 e) - S( VCi-6 alkyl, -S0 2 -N(R 3 ) 2 (where R 3 is independently hydrogen. C M alkyl or 

phenyl which can be substituted with one to three F, CI, OCH 3 , OH, NH or 
C w alkyl), 

f) -C(0)-C w alkyl, -C(0)-0-C w alkyl, -C(0)-N(R 3 ) 2 , -C(0)-CH(R 4 )N(R 3 ) 2 , or 
-QO)-CH(R 4 )NH-C(NH)-NH 2 where (R 4 is an amino acid side chain), 
20 & -N(R 3 )i. -H(CHX (where m is 2-6 and fonns a cyclic structure with the 

nitrogen atom and where one or more* carbon atoms can be replaced with S, O 
or NR 3 ), or 



(where R s is OH, OCH 3 , CH 2 OH, CH 2 OCH 3 , C0 2 CH 3 or C0 2 C 2 H,). 
h) -C(CH 3 )*N-OR. 

') ~^q^ (where R 6 is CH 3 or hydrogen). 



j) J V (where R 7 is CH 2 or C(O) and R* is -H or =i 



WO 93/23384 



-38- 



PCT/US93/O3570 



k) °{_V~ ■°- c c°> 

R 6 



0 



/CCE 2 ) p 

0^ 3 — (where p is 1 or 2), 



10 



m) 0. 

o 



Y > 



15 



n) R^)^i ,f (where R 7 is 0, S. S(0). S0 2 . CH 2 , NH, NCH 3 . NQH,. NCHO. 
' ' NCOCH 3 or NC0 2 CH 3 ); 

wherein each occurrence of said C M alkyl may be substituted with one or more F, CI. Br. I, 
OR 1 , CC^R 1 , CN. SR 1 , or R l (where R 1 is a hydrogen or C M alkyl); 
20 X and Z are independently C M alkyl, C, I2 cycioalkyl or hydrogen, or X and Z form a 

Co.j bridging group, preferably X and Z are hydrogen; 

U. V and W are independently C M alkyl. F. CI. Br. hydrogen or a C M alkyl substituted 
w,th one or more of F, CI. Br or I, preferably U and V are F and W is hydrogen; 

R is hydrogen. C W2 alkyl. C^ cycioalkyl. C.^alkoxy, C w alkyl substituted with one or 
25 more F, CI. Br, I or OH; and 

q is 0 to 4 inclusive. 
2. The compound of Claim 1 wherein X and Z are hydrogen. 
30 3. The compound of Claim 1 wherein U and V are F and W is hydrogen. 

4. The compound of Claim I wherein U is F and V and W is hydrogen. 

5. The compound of Claim 1 wherein Y is selected from the group consisting of H 

35 methyl, ethyl, isopropyl, tert-butyl. benzyl, phenyl, pyxidyl. acetyl, difluoroacetyl. hydroxyacetyl 
benzoyl, methoxy carbonyl. ethoxy carbonyl. 2-chloroethoxy carbonyl. 2-hvdroxyethoxy 
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carbonyl, 2-benzoloxyethoxy carbonyl. 2-methoxyethoxy carbonyl, 2.2.2-trifluoroethoxy 
carbonyl, cyanomethyl, 2-cyanoethyI, carbomethoxymethyl, 2-carbomethoxyethyl. 2-flu OTO ethoxy 
carbonyl, benzyloxy carbonyl, tertiary-butoxy carbonyl, methyl sulfonyl. phenyl sulfonyl or 
para-toluenesulfonyl. 

5 

6. The compound of Claim 4 wherein Y is methoxy carbonyl or cyanomethyl. 

7. The compound of Claim 1 wherein R is methyl, H, methoxy, or CHC1 2 . 

10 8. The compound of Claim 1 which is an optically pure enantiomer having the S- 
configuration at C5 of the oxazolidinone ring. 

9. The compound of Claim 1 wherein n is 1. 

15 10. The compound of Claim 1 which is: 

(a) 4-(4-(5-((acetylamino)methyl)-2-oxo-3-oxazol idinyI)-2-fluorophenyl> 1 - 
piperazinecarboxylic acid, methyl ester, 

(b) 4-(4-(5-((acetylaimno)methyl)-2-oxo-3-oxazolidinyl)-2-fluorophenyl)-l- 
piperazinecaiboxylic acid, ethyl ester, 

20 ( C ) 4-(4K5-((acetylammo)memyl^^ 

acid, methyl ester; 

(d) N-((2-oxo-3-(4-(4-(phenylc a rbonyl)-l-piperazinyI)phenyl)-5-oxazolidinyl)memyO 
acetamide; 

(e) N-((3-(4-(3-Fluoro^-(4-(2-CyanoethyI)-l-piperazinyl))phenyl)-2-oxo-5- 
25 oxazolidinyI)methyl)-acetamide; 

(f) N-((3-(4-(3-FIuo ro -4-(4<2-hydroxy e 
oxazolidinyl)methyl)-acetamide; 

(g) N -((3^4-(3-Fluoro-4-((ptenylcarrK)nyl)-l-pipei^myl))phenyl)^ 
oxazolidinyl)methyl)-acetamide; 

30 (h) 4-[4-t5-[(acetylammo)methyl]-2-oxo-3-oxazolidinyl]-2-fluorophenyl]-l- 

piperazinecarboxylic acid, 2-methoxyethyl ester; 

(0 ^[^I5(a^tylamino)methyl]-2-oxo-3-oxazolidinyl]-2-fluorophenyl]- 1 - 
piperazineacetonitrile; 

0) C+/-)-N-[[3-[4-[4-(1.4-Dioxopentyl)-l-piperazinyI]-3-fluon)phenyl]-2-oxo-5- 
35 oxazolidinylJmethyl)-acetamide; 

00 (5)-N-[f 3-[3-fluoro-4-[4-(2 : methoxyethyl)- 1 -piperazinyl]phenyI]-2-oxo-5- 
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oxazolidinyljmethyljacetamide; or 

G) (^N-[[3-P^-dffiuoro-4-[4<^^ 
oxazolidinyl]methyI]acetamide. 

5 11. A method for treating microbial infections in warm blooded animals comprising: 

administering to a wann blooded animal in need thereof an effective amount of a compound of 
Fonnula I as shown in Claim 1. 

12. The method of Claim 1 1 wherein said compound is administered in an amount of from 
10 about 0.1 to about 100 mg/kg of body weight/day. 



13. The method of Claim 12 wherein said compound is administered in an amount of from 
about 3.0 to about 50 mg/kg of body weight/day. 
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